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Abstract of JP20062379S6 
PROBLEM TO BE SOLVED: To make the 
transconductance of an operational amplifier 
having a differential amplifier circuit composed 
of a CMOS constant over the whole input 
range even in an intense inversion region. 
SOLUTION: A Rail to Rail operational amplifier 
1 comprises a voltage control section 2, a 
differential input stage 3, and an output stage 
4. The voltage control section 2 comprises an 
Nch MOS transistor N3 to an Nch MOS 
transistor N6, a Pch MOS transistor P3, a Pch 
MOS transistor P4, a capacitor C1 and a 
constant current source 6, and controls the 
voltage between sources of two differential 
amplifier circuits constituting the differential 
input stage 3, thereby enabling the Rail to Rail 
operational amplifier 1 to operate while the 
transconductance (gm) and an output current 
(lout) are made constant over the whole input 
range. 
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[US] H»l*iSIIISa-CMOSTl8^tLl.«Kfi 
[Wft#ft] Rail to Rail^TXri 

mttx^h. wBmm\&. Nch Mosi^y 

^X?N37SNch MOSb5y^^N6, Pc 
h MOSf7yy^?P3> Pch MOSI^yv 
x * P 4 , 3 l , &tfg«8H6*>&4ME8 

XBKE&SflWt. Rail to Rail ^7>- 

r 1 1 aaa«ht h5yw^m(gm)a 

tfffiflltSE (lout) LTKrtWS J: dfc-C 
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immi 

&m&ztm 1 mm 2«Nch m o s h ? y vx? «w m 1 <r>&mm®& 

fc, mW&=5rtHl&im2^Pch M0Sh9y^x^t1W**2«)!MWHIEI 

ffflBH 1 RXffi2<DU c h MO S b 5 yi^Oy-XkMBSS 1 BXf£20)P c h 
M O S r- y y s>x 9 W-x k fMPMBMKH L , AA«ffifcJS fcx l!uf B^A^gcD 

h y yxnyy? ? yx*-%mfcfflmt ^wsmmmt . 

[fS«] 

mmmtc-tm 1 &#*2 <on c h Mosh? s^rtss 1 cdmimhim 

fc, S»tf£$rtil5iatf»20Pch MOSN^j^fc^S^tfJia&JafiB 
mIESI 1 aifHI2 CON c h MOS Y-y y : JX?ff)V-XtmSM 1 RtfSS2tf>P c h 

mos b5y^^y-^koia««BE&iw»L. A*«EfcSfri9iESfflA*a<o 
h 5 yx^y^ * yxs-mkmw-tiwmmk . 

£ k 

[1113] 

mimmmmi. ^mmmmmkimmMwmcnmmm^ti. mmiR 

t/S£2«9Nch MOSh^y^^y-^y-hfeaemStLSaiSONch MO 
Sh^y^^k, W8EfSiaVJB20Pch MOSh?yS/X*S>y-.XjW*-hfc: 
S*S*LftJS30>Pch ftosh?ys/x*fc*JWt«£fc**«fc**ll*>IiX 

[IWSJMJ 

ffiiB«j±0JW(i;, m,mmrni&~fe%mfatm?M3 »n c h mo s i^ys; 

[0001] 

«i, ftttttfig (operational amplifier ^Ty7"k dflftSftS ) fcffi 0 

o Rail sw-rsaiJPiMBSSfcHt-s . 

[0002] 

Mlf Wf^ffift ^ iBfiSfc-^wO KB fc-S&fitfWtfc-** S fcftfc h 5 yx a y y 
??yx(gmt t>*»3*L« ) 4«-3&arR ail to Rail »fl^l>iltM§l!III] 

[0003] 

O STKteKStL* Rail to Rail m^tBX&GSStf&RlZtLX^l > k^h 
SPch MOS (Metal Oxide Semiconductor) b7V^Sl/Nch MOSh 
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?yisx?tmKmm'\z£7J)fflmx'h7>z3yy??>z (gm> fc-jacc* 

^^MliiTIMA^iPGHT-h^yxay^^yx (gm) &-jefcT*$rv>fc 

[#!«»] #M2 002-18527 2#48R (H9 . H6 ) 

[»«*WifcLJ:dtf6iHi3 

[0004] 
[0005] 

2</)Nch M0Sb5y^^t*t*JSl«)!IIWNBlI»l:. aSKtefcilglStf 
|?2<7)Pch MOSh5V^^**^4SS2<0iaWifiliI»i:^flBiSSailAASfc 
. 19K8lfttfS52<ONch MOSh5>^X*«V--Xi:ttiBSl»tf®2<0Pch 

h ? yxayy? ? yxt^mmmtivmrnt tum&z t wmt-ti 

[0006] 

iatf»2*>Pch Mosb7yvz?z%t&m2cQm}mmm%t$:m&m)A 

*Sks 1fflE*lfttflfS20Nch MOSh5y^^C0y-XfcmilE®iatX®2C0 
Pch MOSb5y^^oy-Xtc7)H««ffiSr0J»L. A^mUfcJfc tT1M» 

xnm h y y x a y 9 y x *^w$mttvmm t . mmmxiim* t> 

[0007] 

yxa yy? ? v*fc-£|ctr* & jMiaWHItjMH- 5 £ t 5 . 
[3»Hfii!ff 3 fc*>tf)*&«>JBIB] 
[0008] 

[9EHt0i] 

[0009] 

Rail to Rail **T>^*jStf1HBBI"Cfc5. *»»JT«, Rail t 

0 Ra i 1 jj-^Tyr^C MOS (Complementary Metal Oxide Semiconductor) T 

[0010] 

0 1 fcS"* «t -5 ts R a i 1 to Rail *«TV7 1 tt, <EO!tPtf2 . 

*S3, aVffl*R4*»fe»jjtS*is ±\li§mx'\-7yxayy?9yx ( gm ) fttf 

aj^na ciout) *-jecLTiww*. 

[0011] 

tffi$lj«lf52{i:. Nch M0Sh7>y'X^N3JiINch MOSh^y^N 
6, Pch MOSh^yy'X^PS. Pch MOSh7Vy^P4. n^rV^C 

1 s RlXSg«SEB6*»fe«(jt§<t, M»A*S3Sr«-r^2o^«iig[llKcoy-X 

[0012] 

Pch M0Sf7yy'X^P3!i V—XifiS- Kn d 3fcjgg£tu HW^N 
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tf, BGR(Band Gap Reference) HSfefCO»mE^kH]^^*^ £*Ut£¥* 
EV1*«A*8<14. *LT, Pch MOSb5yy^P3ll i£»2t£;5r-f Nc h 
MOShjyy'Xj'Nl fcNch MOS hyy ; JA?N2. mfgWltttt-f P c h 
M0Sf5 y^'X? PlfcPch M O S h 7 y S'X? P 2 fcS£h.S*aMHWflJfc LT 

jatss»5 tmsseitai bisibixatibixn-A) ic^mw* 
. aiinmMmrh*). A*«ffvi n ^fticj:»)o-i*-cKflrt-*. 

[0013] 

Nch MOSh5yi>'X^N3{i. ^-WHW V Hn d 1 ) (CffiKSfU 
y-X*H8*ffiffl*»Vs s fc««§tL"CV^. Nch MOS h?y^^N4U. h* 
Wy#y-f*nd4fcSS«3;tU f-h*'Nch MOS b^y^'X^N 3^'- r-S 
V'Nch MOSh5yyx^N3»KWy (/-Kndl) fcSS&Sft, y-Xtfffi 
*{iil*JlVs s tcSSMStLTV^S. Nch M0Sh7yyX^N5li, b'WytfV 
— Hn d 1 h#V- H n d 2 KSKffi§*U V-^^ffiUffifflHEISV s s 

fcS8R3iVO>4 . 3 yr'y-9-C 1 Ji, Hft&V- h'ndl tefgSiStu «*V-K n 
d2(C»ttSilTV**. Nch MOSh5yy^N3MNch MOSb 

7yy'X^N4(i, Wg (?-im) /Lg (**-Mt> s6»l : l«tt*»fe44*l/y J- 

[0014] 

Nch M0Sh7yy^^N6!l KW y^'ft«fuffl]*IV d dfcffiRSi-u 
b#y-Fnd3fcSSKS*U y-Xj&*Pch MOSf7>y^P4«y-X[;ii 
3*LTW&. Pch M0Sb7y^^P4{i, y-b#y-Fnd4fcffitt§;f'U H 
WV#/-l<nd2fc«MS;h.TV>4. m.^M6it. -ft&V-h'n d 2 fcjgttSih. 

* flHfcmnffimitts v s s tig^s tugmM i b 2 fcissrr z . arts . m o s h 5 y v 

X?(i, MOS FET (Metal Oxide Semiconductor Field Effect Transistor) fc 
[0015] 

MWAW53(i, Nch MOSh^yy^Nl, Nch MO S h 5 y^'X? N 2 
s Pch MOS h^yy'X^P 1, Pch MOSb7>'yX^P2, &t/StSKS5 
frt>WtiZZtl. Nch MOSb^y^X^Nl&tfNch MOS h5>'y^^N2i 1 ' 
NchWHIWfcJflrU Pch MOS r-^yy'X^P IRVP c h MOSb^yvX 

?P2*'Pch«iiw^t. 

[0016] 

£*8EE5{4, -«M65«fl[|||lKSVdd{cSSKSii. «#V-Kn d 3 KfigRSii 
S&l»IblWS£*-4. Nch MOSb7>y'X^Nlli FWy*V-r-'nd6 
h fc+WOA^UffiV i n +#7jjZti* V-X*V- Hnd4 IdgK 
S*rCV>4. Nch MOSh5yy'X^N2{4, KW y#V-F n d 5 fcttK3*U 
y- h t-ffiKOA*«EV i n -tfTJlZtl, V-XAV- K n d 4 fcSaSflTHi . 

[0017] 

Pch MOSh^y^'X^Pm, V-X^V-r-'n d 3t^S$tL, **-MC+H 
OAA*EV i n +tfjjl%tl* KM y*V- K n d 9fcffiR3*lT^& .Pch M 
osh7yy'x^P2ii y-x#y-Fnd3fc«R3*u y-bfc-flltf>A**EV 
i n-#A*3*u FWV*y-l«nd8fc«ilS*lTV>*. 
[0018] 

£MjK4(4, Nch M0S>7>yX^N7, Nch MOSh^VyX^NS, P 
ch MOS t-^y^'X^PS, Pch M0Sh7yy^P6, ^'fflKR 1 JiSS 
StR4*fcllMU«*U »U3tt±H (AVi n) *MOSb?y5>X*Ti|MW*lMj 

[0019] 

jgffiR 1 14, Hmnttmv d d tsatsfu «*v- k n d 5 esasiiT 
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tlX^l, Pch MOSh5>-yx^P5{±, y-X#V-Fnd5fctgli£fu 

wch Mosb5v^x^P6<o**-ht»asii. y-ue» mm, bgrh 
s&*^wae*«Ei64igB&*»ibai*siifc»i6«EV236«A*s*i. hw ywch 

M O S h y > ~JX ? N 7 CO V W V tftBlES ftT V> 5 . 
[0020] 

Pch MOSh^S^Peiis V-xa*y-1*nd6fc88i;5*U 
«EV2#Aft8tU HW Vj&V-KndTfcSSRSivO^. Nch MOSh?^ 
i>"X^N7i±, ^-h^'FWyKX/Nch MOSh7y^X^N8cO^'-htft^S 
ft, V-X^V- K n d 8 fc$il§;?VO">l> . Nch MOS \>yy : JX?N8l±. KU 
>f y*iy-l«nd7fe«KS*i. y-x#V-Fnd9«iM£ftTv^. Nc 
h MOSb7y^^N7aVNch M0Sh7y^N8ii Wg/Lg^l : 

i <DJt*> b s y-mmm^Lx^i . 

[0021] 

asm 3 a* -sav- k n d sfcastsfu fi&jsw^fiffismaav s s {c^KstLT 
ffititR4{i, -wy- f n d 9 izw&zti. mimmmmmv s sizm^ 

tlX^l. ZlX. y-h*nd7j&^Rai 1 to R a i 1 ^7^7° 1 0>-£ttSE 
T*4ttl*«8EI o u t*»HJ*8*L6. 
[0022] 

»JEf)iiJM2^mfflA^K2«y-xFBWE®J»^^UTl¥ai-|.„ 
sfflttStft^Nch MOSf-^yi^NlCDWg/LgfcNch MOSf^Vy 
X*N6tf)Wg/Lgi;c7)it#'l : Kfc»£3fu IMBtS^P c h MOS^yy" 
X^-P lOWg/LgtPc h MOSh9yvX^P4£OWg/Lgtc0jt* { l : Kfc: 

[0023] 

fLT> Nch MOSN7yi/'X?N6Rl/Pch MOS YyVi^X^P A^kWX 

mm (ido)ii, imm,m6mti$>%.w&i b 2fcitK3*u f^n^nt 

&SJ:5k:Nch MOSh7yy'^N3,Nch MOS h?yyx?N4. 5.1/N 
c h MOS h^y^x^N saaflBSS&fl^frd . =5r*J, nyfyfC 1 1±, %%WV 

[0024] 

3SK$KiIi$T\ Nch MO S h 7 v y^^N 1 fcSSftS F W VSS (Idn)tP 
ch MOSh7V^P lfcSHiSFW ( I dp) {J. ^tl^tu 

ldn=(^ n e 01i e 0 W gn /2t 0X L gn )X{(Vgsn-Vthn)2 } ft ( 1 ) 

Idp=(jtz p Eox e 0 W„/2t 0!1 L sp ) X {(Vgsp-Vth P )2 ) ft ( 2 ) 

gp «iy^-«. VgsnS.VVgs P [±v i '-h-y-XFBWJE, Vthnft^Vthp{±fiHtiSE"C* 
6. *LT. U„£o,e 0 W gn /2t OI L sn )l±£iScA, U p e ox e 0 W sp /2t OJ L sp ){±5S&B 

[0025] 

i;t", Nch MOSF^yy'X^Nl&t/Nch MOS h^y^'X^N 2A^<§ 

m^timmmmmmt, Pch MosF^yv^pixt/Pch Mosh^yy 
x^P2*^«^tiSM»iMifIlillSfccob7yx3y^^yx (gm) fe-ats** 
fc»tA=Bi:46J:3fctttM-6. 
[0026] 

^-h-y-XBWEPCASVgsnai^Vgspli. 3ft ( 1 ) » * (2) 

Vgsn=Vthn+(Idn/A) 1/2 ft (3) 

Vgsp=Vthp+(Idp/A) 1/2 5S; ( 4 ) 

tm^tl. Nch MOSh5yy'X^NlSt>'Nch MOSh7y> ? X^N2*^1f 
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mZtl&msmmmS&t. Pch M0Sb5yy^PlWPch MOSf-^yy' 

x?p 2fr^ffi&zti2>m)m®mv-zmmm (v a -b > 



Va-b=Vthn+(Idn/A) 1 / 2 +vth P +(Idp/A) 1/2 5$ < 5 ) 

tmtl&, ?chX, Nch M0Sf7yy"X^N6atfPch MOSt-^yyx? 
P4£8EflS*a[ (Ido)li, 

Ido=KA(Vgsnl-Vthn)i / 2 =KA(Vgspl-Vthp) 1/2 5$ ( 6 ) 



VgsnliiNch MOSh5yi/*X^N60ir*-b-V-XH«JBEv Vgsp 
1(±P ch M0Sh7yy'X^P4 CO? 1 '- b - v-xfm&xh h . 



[0027] 

iSlWii«lll»oy-x|S«E (Va-b)ll 

Va-b=Vgsnl+Vgs P l=2 (Ido/KA) 1 / 2 +Vthn+Vthp it ( 7 ) 

fits * (5) (7) 

(Idn) 1 / 2 +(id P ) 1/2=2 (Ido/K) 1/2 A ( 8 ) 

fc^ttifca^. £*53£ (8) 14* Nch MOSh^yy'X^Nl&l/'Nch MO 



Sh5>^^N2^ffl«j5ilSSaili|WIEI»&iiai«1BSfcs Pch MOSh?y 
j/'X;? P 1 &t>'P c h MO S h y y =JX? P 2*^«§tll»^tiltilIIl]E&^»i!^i»lt 
St. Nch MOSf5Vy^N6SWch MO S Yyy=JX$ P4 *8th.S« 

[0028] 

oiO, h5^3y^^>x (gm) tt % KWy«sm/2SfcJttfiJ-fl>oT-- 

Jch MOSh7yy*X^NlMNch MOSh5>'^X^N23&>fe«Ji6v?<l4 
mm$%mmhy>X3yy??yx (gmn) t Pch MOSh^yy'xj'Pl 

at>*p c h m o s h 5 y $ p 2 & m^timmmmmm hyyxa yy? 9 
yx (gmp) bim.Ltzmsx^m<om^hyy^y-fi'^y^ (gmt) a, 

Nch MOSb^yi/X^Ne&V'Pch MO S YyyVXfPA *aEh.6«SS ( I 
do) Sr-^fcftOiatCs Nch MOSh7VyX^NlS^Nch MOSf-5y 

i>x? n 2 4^4>i)iift$ii& jumiing» fc p c h mo s yyyvxtp 1 atf p c h 
mos Yyy^x^P2^m^Khmmmmwxmmwmfix\m^Yy 

yxuy?9?yx (gmt) £-£fc«T6£fc^S*£fc£ji?l/0*.5. 
[0029] 

•rClTfct. Nch MOSf^yyX^NK Nch MOS h^y^'X^N 2 , 
Nch M0Sh7ys/X^N6OMffl«E(±|S|— T'&O. Pch MOSh^^'X^ 
PI. Pch M0Sh5yy'X^P2,S0 ; Pch MOS hyy'JX^P 4<7WSM 

mm-ThhkL. 'm±^y-j^^m,Lx\^w 

[0030] 

fcRail to Rail tf^ryrctfBttfcoVvc, 02*^(8 LTSiWI. 
. H2(iRai 1 to Rai 1 ^7XT»WJtEt«t4 h?^^^^^ 

x ( g m) comi^^tmx-h h . 

[0031] 

H2t^ti a filfiilSVs sfttli, Pch MOS \~yyVX?P 1ft 

vp c h mos h?>i>x9P2ipi»m%titmMMHwmrtL* nmmm 

WVddffiiiX'li^ Nch MOSb^yy'X^NlfttfNch MOS h^yy'XrJ'N 

2frt>Mf&%ti&m)mmMmmftix^z>. zcr>tz&. m^(8)K. ffi 

*{iiI*HVssffi^TIdn = 0. I d P =Ib lfcfcD. ffi*fiiimjiVdd«iiT- 
I d n = I b 1 , I d p = 0 & y\ «a0« V s s fgitftT/ft«liiim;l|V d d ft 
«0D8£-&h 5 yxavytfyx (gmtl) 14, 

gmtl=(Ibl)i / 2 =2 (Ido/K) i / 2 5^(9) 

[0032] 

* t T . ffilfi fI«IV s s fc iftHfiilSiS V ddt cOHcO+HftlScO^ b 5 yx n 
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V??9VX ( gmt2 ) (4, JbilUSS ( 8 ) &ttf* ( 9 ) 
gmt2=2(Ido/K)i /2 * ( 1 0 ) 

[0033] 

o£ D , ( 9 ) St/'* (10) frfcipjafcj: d CSKHftftriL SSKRiaWfcJ: &1\ 
( I do ) £ft*->=5:#^ f^A#&3«£A:felEHTOfS£b5y*=iy^ 
?yx (gmt) fc-jgfc«oit**r*ft. 

[0034] 

±aL)tJ:3fc. 4SBilSW08MPBfiST{4s Nch MOS hyy : Jx^N37h^N 
ch M0Sh7yS>'X;?N6, Pch MOS bt^yi'X^P 3. Pch MOSb5 
yi>'X?P4. rj^r^CK At^S«MBi6«>4>1IASfU Hi6A*a3SflWWS 

2 -wwmmmv -x®wEmm&w±fflm 2 immtix . z.<ntt#> 

, Rai 1 to Rai 1^7>7°l$:£Aj]$mXhyyxa>yt>?>X (gm 
) WStim (lout) £-fflz LXWttl J: 0 fc?* * . 

[0035] 

Rail to Rail **7>^*jSr*1BfllBI"C*6. *H»T'(4. Rail t 
o Rai l^T>r<?D«raOfllSa^ajija*Bi CMOS (Bipolar Coiplementa 
ry Metal Oxide Semiconductor) XHUffc LTV>I> . 
[0036] 

jar, saawikRi-fliisaw'fcUi. pi— ^*f + lt -€-<oai^-»siw& l . a* 

[0037] 

H3KS;-rJ;3fcs Rai 1 to Rai 1^7^71311 ®BIJ»2a, |g 
fflA7J&3, &tfffl#S4 afr&flMSSi'U £A:*J$EHT'b 5 yxnyy^yx (gm 
) mfWfflfc (lout) Z-felzlxmfttZ. 
[0038] 

mJE$lJ»2a{4, Nch MOSh7>y'X^N6, Pch MOS^Vy'X^P 
3, Pch MOSf7yyX^P4, NPN b^y^'XrJ'BN 1 JMNP N f7^y"X 

^bn3. nyfyfci, w%nmsi6#t>m&zti. «uj&3£«i-i>2-? 

W^*lBEg£W7-X^mffi£fM»-f 5. £ ZX\ P c h M O S h y ^ ^'X? P 3 £ 
[0039] 

NPNh^i^BNifi, K-x#au?? (y-b'ndi) tsaasfu x*7 
^**is«tifflwwv s s tieasiiTv^ . n p n b 5 y^x* b n 214. 

3 ftfj- Y n d 4 ££|t£fU ^-X#N PNb5 y VX ?BN1 <o^-x&tf N 
P N b 5 y^'X* BN 1 con ( y* — b n d 1 ) te««3*u V-XtfiSMWmm 
VssfcSSRSilTHS. NPNh7V^BN3li, 3WW-Hndlt^J 
S*U K-XtfS- H n d 2 teSSRSfU i? ^ *%«fiiHtM V s s fcSSBSSfLTV* 

[0040] 

NPNb7yj>'X^BNlSt>"NPNh7yi>"X^BN2{4, ( 
Se) 4*1 : lC0ib*^*S^UybS 7 -HS&^«^|, o HWJlONch 
MOSf5yyX^N3M>'Nch MOS h 5y i^N 4#>£>&l>#ly y b S 7-0 
S&fcJiA. NPN b^y^'X^BN lS.t>"NPNh7yy'X^BN2*^^SX?WybS 
?HHW±s ^^y b 3 7-B8S<0fi5!flr«pttT*S h?y5>X**>*T-ttfc rtULS* 
Wfes b7y^x^H«£Si/Jvf&^i;#T§&. 
[0041] 

ffi*S4a{4, NPNb7yvX^BN4. N P N b yy : JX9 B N 5 > PNPl-^y 
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«)A*«J±^ ( a v i n ) fcA-f #-9 h^y^^TUHBf 4Hl*S!WlI»k LTttft 
* . P N P h 5 y'JX? B PlltxS 7 fffJ — Y n d 5 fcSSSggfU ^-^'P N 
Ph?yy^B P 2^-Xtdg^tl, <-;Uc»«EV23&9J]§fU 
*«NPNh5y^X^BN4<03Uj?^tSSSSii-C^6. PNP r-7>->''.X;?BP2«: 
, x$**#y-Knd6fcSW3*u *-Xfc»WEV2jMJ!j:S*l, 
-Knd7fc»|lS*lTV**. 
[0042] 

N P N b 5 y^'X^ B N 4 K-Xtfi-3\s? fRTfN PNhy Vi/X? B N 5<7)<- 
XfcfiSKSfU x5>y^AV-Hnd8tg^$tLT^|, 0 NPN Yyyi>X?BN 5 \& 
s 3l^?frV-h'nd7tgii£;}l, x$»*#y-Fnd9lc»ttS*lTVi*. 
[0043] 

Clit, NPNf7yy^^BN4at/NPNh5yy"X^BN5ii xS'^H ( 
Se)*'l : lOttfrfesfirft^VyhS^-HllilWW"*. S?li$JlONch 
MOSf7>y'X^N7&t/Nch MOS b5yyX^N8i^^*l/y b $7-0 

[0044] 

mitemz. $mm<7)®mmx'i±. Nch Mosh^yvx^Ne. p c 

h M0Sh7yx'X^P3, Pch MOSf5^y^P4, NPNh5yy^^B 
N 1 7MN PNb? J^X? B N 3 , ^ yr'ytC 1 . St^®KS8B6 a^flftftSfU It 
8!>A;f3&3£«tl> 2^«ffi)iM'l>Illi^y-xra«JES:$IJ«t-|»lE$IJW2 ajWR 
ft&*U N P N h 7 y s JX? B N 4 . NPNh7>'v ! X:?BN5 > PNPh^V^'X^B 

pi, PNPh 7 yyy;^BP2, Rx/mmijbmmR4i^m^tiiiam4a 

[0045] 

ZCDtztb, Rail to Rail ^7^7 1 a Sr^AfiKBT r- 5 yxzjyy? 

9 yx ( g m ) a^mss dout) \,xmmh cfc 5 tr§ i> . JEtC . « 

EfifPSB 2a«^l'yfS7 SWJgM a <7)# 1/ y f 5 7 -0S§£ N P N r- 7 >" 

[0046] 
[0047] 

S/'JnylMUi^SRaftLfeS i NxOyI, y'j3yl«(Si 3 N 4 ) /v- 

HfcftSM I S (Metal Insulator Semiconductor) r- y y : JX?*f& ViTtiV \ 
[0048] 

(ttfBl) Sa^£2rfr£iatf£2<ONch MOSh5>'>'*X*£#-t4Sl<D!£ 
«iff0S«fc, HSW?&irr»iai«S2<OPch MOShyy ; Jx?*tt&W2(V 
g»l(10S&£: SlfflJAtJSi: . KIIAtiH t ffi*ftM*«Jl<«fc«;fgS 
B?lfi®lS.f i B2£7)Nch MOSb^yy-'X^coy-X^-htfgMStLl.m 
3cONch UOShy>=JX^t. UiE&l&tfl&2<J)Pch MOSf7yy^<?) 
V-^*»y-hfciHIISfL*J|S30Pch MOSh7>y^t. j£t»«**h.4— 
SKr«ffii1liriESS3<0Nch MOSh7^**fttfliilieS&3<0Pch MOSb5y 
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ch MOSh^>'> > 'X^«oy-XfcH5IS^15.^2^Pch MOSh^y^'X^cO 
V-x t olSSoWEEfc f IJ« L . AAttEfcJE tTfffaHMA^Sw hyyxa y?? 9 v 

[00493 

(#122) ISajttfc&tlSl&l^ONch MOSh^y^X^^-rSIIKOlS 
IfttMflWfc, g»*t£$r$-BiatfSS2tf>Pch MOSh7yy^^*^rt4»2<0 

3<9Nch MOShy> : JX?t. sifiB^l W^2C5P c h MO S h y>i?A?<D 
V-Xtf¥-hl l Zi%Wii$tl&Wi3cOP c h MOS h^y^x? je«gs«*aai6— 

g^ttSEtrnfEHB^Nch MOSh5y>-'X^atfME^3<7)Pch MOSb^y 

tfx**fl6h.ft«t* ft«U WHSHi*-tfnfc"« J: 3 fc&»ffl&ft?r.s«»raN p 

Nh^y^X^^ii>«Sill»A»lJ»Sfc^*L, ffliE»l&tfW20Nch M 

osf? vs*x**>y-* items l 2OTch m o s h 5 ?oy-x t 
mnws&mu xmmzmtxmmnxM^ h y yxayy? ? yxit-% 

[0050] 

[01] *»IWJlCiSRa i 1 to Rail JtlTSTtStflfflBH. 
[ H2 ] *^HJfiO||jHJlJ l tffi S R a i 1 to Rail ;f<7 V 7"<0 A*«E ^Mt 

ZV^yx-nyytfyz (gm) oHfllftptftt. 

[13] *A$OXN0I 2 fc^SR ail to Rail ^TXTtaWHBHI. 
[0051] 

la Rail to Rai l^rW 

2 a HffiMW 

3 MBSA^S 
4,4 a UttS 

5. 6 

BN1-5 NPN>7^*^ 
BP1-2 PNPh^vy'X^ 
CI ayfy-f 
IbK Ib2 
lout ftt>m$Ci 

Nl~8 Nch MOS>7yy'X^ 
ndl~9 y-K 

Pl~6 Pch MOSb^yy'X^ 
Rl-4 ffift 
VI. V2 »*± 

V i n + +ilOA2l®E 

V i n - -(|J<7)A*«E 

vdd is«fiii*s 
vss imammm 
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(72) wm feb m~ 

F^-A(##) 5J500 M01 AA47 AC32 AC58 AF10 AF15 AH10 AH17 AH25 AK01 
AK05 AK09 AK12 AT02 DN04 DN24 DP01 



